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(54) Method for forming apertured laminate web 

(57) A method for forming an apertured laminate 
web (40) formed from a first material (42) and second 
material (44) which may be used as a topsheel (24) on 
a disposable absorbent article, such as a diaper. The 
second material (44) preferably has a hydrophilicfty 
which Is greater than the hydrophTicity of the first mate- 
rial (42). The first and second materials (42,44) are fed 
through a nip (250) formed by a first pair of heated roll- 
ers one of the rollers (260) having a smooth outer sur- 
face and the other roller (254) having an outer surface 
with a plurality of projections extending from ifS outer 
surface. The first pair of rollers bond the materials 
together to form a laminate web (40) and create a plu- 
rality of apertures having a fused perimeter. Cooling the 
laminate web (40) to soBdrfy the fused perimeter of the 
apertures. Feeding the laminate through a nip (280) 
formed by a second pair of rollers to break the solidified 
fused perimeter of the apertures. 
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Description 

FIELD OP THE INVENTION 

[COOl] This invention relates to a method for forming 
an apertured teminate web, and more particularly to a 
method tor forming an apertured laminate web suitable 
for use as a topeheet on a ^sposabte absorbent article 

BACKGROUND OF THE INVENTION 

10082] Disposable absorbent articles such as diapers 
am i adult irtcontinsnca produces are «f©3 known in ths 
art Such deposable absorbent arfcJes coBecl and 
retain urina and fecal material deputed thereon by ths 
wearer. 

[0003] "fo date, most attempts in the art to handled® 
urine and tocal matsrifil collected and retained in tfoa 
disposable absorbent article havo bssn directed to han- 
ging urfna Dealing with fecal material collected by the 
d&posabte absorbent artfcl© is simply more difficult than 
dealing wifr urina, due to the complex rheotogy off tlc^v- 
visccsfty fecal material. 

JOBO^l Exemplary of ths urine handling prior art are 
seversS attempts to provide d&posaWa absorbent abi- 
des having a first topshsat which teces towards and 
contacts the body or? tfts wearer, and a secondary top* 
sheet under the first tepshaet, which ef&y&r absorbs 
urine, or transfers the urin© to an underlying cere tor 
storage until the cSsposable absssfeem article is 
removed from ths wearer. 

[C$05] Typically, the ? tet topshest and secondary top- 
sheet have different material) properties* Th© secondary 
tcpsheet may have a smaller pore size than fte first top- 
sheet, to assist in transfer of the urine through foe top- 
sheet The first topshod may be hydrophobic and mare 
resilient when wetted &ian th® secondary tcpsheet, in 
order to pass fluids through the firs? tcpshsst to th© sec- 
ondary tcpsheet 

[0G§sj In yet another attempt in the prior art the des- 
possfcte absoibant article has a first tcpsheet, second- 
ary tcpsheet and core. The secondary topmost 
consists essentially of maftbto&n hydrophflic fibers and 
has a pore size greater than the pore s&e cfl fr© core. 
This arrangement allegedly allows ths secondary top- 
shosa to rapidly receive multiple liquid insults and dis- 
tribute the liquid in the X-Y pSane prior to absorption by 
th© core. In yet another attempt improved vertical kick- 
ing capability for urine has bsan allegedly achieved 
using inflated cellulose fibers #hich are frea of a surface 
finish or are cressfinked to on© another, 
tOC07] In ano^er attempt m the prior art, an absorbent 
core suitable tor acquiring end containing liquids such 
as urina in a particularly effective and efficient manner 
comprises multipls layers. The first layer, whirti is ctos- 
est to the wearer comprises hydrophi He fibrous material 
and has an acquisition son© of a reSstrvely lower aver- 
age density flian cfrer portions of this layer, in order to 



quic&y acquire discharged itQutds. Beto the first layer 
is a liquid hanging layer comprising a resiliem. \m den- 
sity high void volume material that is moisture insensi- 
tive in order to rapidly acquire Gquid insula mto itself 

s trnoixgh the acquisition zone and distribute these Ecjicds 
throughout the liquid handling layer to a storaga layer. 
Tfts storage layer comprises a corrfttnation a? fibrous 
material and discrete particles of absorbent gelErtg 
material, and allows the liquid handling layer to be 

, 0 drain&d of the Equids it hss ao^ed, so that the liquid 
hsndfing layer may havs sufficient capacity to enquire 
and distribute subsequent toadings of liquids. 
p&GSJ Examples of such attempts in tha prior art 
include US. Patents 4,047,531 issued September 113, 

15 1977 to Karami; 6,793,603 fesusd January 17« 1999 to 
Meyer et aL; 5,037,409 issued August 6, 1991 to Chen 
ot el.; 5.124,197 issued June 23, 1992 to Bsnrtardin et 
al.; end 5,134,007 issued JuSy 28. 1 992 to Reiemg et el. 
[C0B9J Of course absorbent gelling materials ar® also 

so now weO loTc^n in tfts prior art for their urate handling 
capability. Absorbent ge^ng materials are polymarie 
materials eapaftte etf absorbing tsrss quantities of ftyids, 
such as urirta, and retaining such absorbed fluids urtdar 
moderate pressure. Th© ©ffectsvensss of the eSsorbsffi 

2S gsIGrtg materials is quite depended upon th« torm, 
position, and w&ght p^rcantegs aH thd absorbent getting 
materials wh^ch are incorporated into £hs core of the 
riSsposafte absorbent Qrfate- 
[CrjllO] attempts have be©i made in th©art to 

$o provide s^sorbent gsSing materials vRfhich have file abd- 
Hy to s^el) it^inst pr^ure. Thoes teaching allsgs to 
provide the advantage that thg absorbent gdlcng mate- 
rials absorb flutd under acti^ pressures exerted by the 
body during use. Yet ctfte? teschsngs in the art provide 

& absorbent e&Ding materisSs having a particuter Itoq 
e#ell rate and absorb^ncy under toad. ADsged sdvan- 
^gos of such m absorbent gelling matsriate ere lo&er 
volume and mass with approximately the same absorb- 
ent capacity, the ebility to repitfly ^>sorb a discharged 

<a) Rqttd under pr^surss typically ^countered during uss, 
and the ability to retain the sbsorbed liquid under pres- 
sures typically encountered during use. 
Um^l h another prior aftemjrt. US. Patant 4.70^,112 
tesued to Suzuki @t @1. disdoses a facing comprismg a 

<ss nortwotfan febric having two c^erent layers of different 
fiber compositions. Ths uppsr laysr has a paaem of 
apertures thsrdin and is made from hydrophobic fibers 
and the Eo^er layer has no apertures &rtd is made from 
hydrophiltc fibers. 

so [0012] Examples of such attempts in ttta prior art 
include US. Patents 5,147.343 issued September 15, 
1332 to KeQsnberger and 5.149,335 issued September 
22, 1992 to KeOenbergar at at. 
{001 3] However. aQ of these attempt to hancBe urine 

SB do little, H anything, to improve handling of tow-viscosity 
fecal material which may also be present in tha dispos- 
able absorbent articte. Attempts to deal with (Feca) mate- 
rial include providing a first tcpsheet which conforms 
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closely to the wearer and has an aperture. The aperture 
is hopefully registered roith the ana! opening, so that 
lecal material passes ther ©through into a void qpace, 
"me ftrsi topsheet may comprise various eSasiie panels 
in order to closely conform to the sf&> of the wearer, 
and/or may have linear elastic strands, improvements 
have been made in this area of the prior art, such as 
optirrszing tha material properties of fte firs! topsheet 
Such ©pBmisaSon makes tha first topfiheet more eesn- 
fcrtabte to the wearer and allows a singly Disposable 
absorbent art&e to fit a larger range of sizes of wearers. 
flMW4] Yet other afrsmpjs have been made in this area 
of the prior srt to provide an absorbenfl coro with a hole 
therein, in order to recede the fecal materia). The hcJo 
may bs oblate shaped, so that it is longsr and narrower 
than the aperture in the first topsheet or may be dia- 
mond sheped. The hoie in the cor© may b@ portioned 
below an aperture which has elastic strips around fts 
edge. 

[S&D 5] Improvements to this genre of tfie prior art dis- 
parate absorbent articles also mchxda tha addition of 
pacers. Spacers may bs interposed between the first 
topshsst and the core, in order to ensure a void space 
is present to receive tho fecal materia). 
IWSi other attempts havo bssn med© on this 
genre of the prior art to provide barriers which limit the 
movement of feed material to partial portions of the 
di^iosabJe absorbent article The barriers limit foe con- 
tact of th© fecal material to a lesser porfen of the sten of 
the wear©?. fran a comparable disposable absorbent 
articla which has no barriers. 
[B9t)7] &at\ other attempts in Che prior art provide bar- 
rier cuffs which are upsfcancfirtg from tha plana fre 
topsn&st The barrier teg cuffs pramrtf fecal material 
from breaching th® perimeter of the disposal sksorb- 
©nt article. 

[€018] Examples of such afiempte to hartrOa fecal 
material include U.S. Patent 4,392,536 issued January 
9. 1990 to DesMarais et d.; U.S, Patent 4,909*803 
issued Wtarch 20, is$0 to Aziz et el.; US. Patent 
4,538,312 issued November 6, 1990 to Khan; com- 
monly assigned U.S. Patent 4,950,147 issued February 
5, 1991 to Freeland; commonly assigned U.S. Patent 
5,037,416 eseued August 6, 1991 to AUen e? aL; US. 
Patent 5.062.&4O issued November 5, 1S91 to Hoh et 
aL; commonly assigned US. Patent 5,171,236 issued 
December 15, 1992 to Dreier et al.; and European Pat- 
ent Application 0,355,740 A2 published February 26, 
1990 to Enloe. 

[6019] However, non© of these attempts to handle 
fecal material solve the problem of tow-viscosity fecal 
material which is predominately prevalent En younger 
children, particularly fftoss who are brass? fed. Lo^-vfe- 
cosaty fecal material eaary migrates within the opposa- 
ble absorbent artjde under the influences of gravity and 
motion or pressure by the wearer. 
EC320] Ths migration of the fecal rwtenol often moves 
it towards the psrimster of ths disposable absorbent 



article, increasing ths litealihood of leakage The mira- 
tion of the fecal material also smears it against the skm 
of fre wearer, mating cleanup more c&fficulL In order to 
dean fte nearer, foe caretater must wipe ths Brffim 
5 area of the skin which has encountered the fecal mate- 
ria) and typically has to deal with a rs&trvafy large soiled 
arm 

[0021] One attempt in the art to handle low-viscosriy 
fecal material is found in U.S. Patent Appfi cation Serial 
to Na 08/076,713 filed June 1 1 , 1993 in the name of Hoe. 
This application is ac^jossble absorbent article having 
a first topsheet with a high frans-tcpsheet penetration 
overlaying a secondary topshsst having a tesssr trans- 
topsheet penetration. 

15 

BFIEF SUGARY Qf THE IWampN 

[©022] The invention is a method for forming an apsr- 
tured terra nats wsb formed from a first material and see- 
so ond material which msy bo used os a topsheet on a 
disposes absorbent article, such as a diaper. The sec- 
ond material preferebSy h&s a hydrephjlicify whech is 
greater than £hg hyd^rrilicity of the first material. The 
first and second materials ar© fed through a nip formed 
25 by a first pair d heated rotes one of the rollers having 
a smooah outer surfec© and tha ofrier roller having an 
outer surface with a pturalfty of projections extending 
from it's outer surface. The first pair c? rollers bond the 
materials together Ho term a laminate T^eb and create a 
so p^jrality of apertures having a fused psrimstsr. Cooling 
ths farrcnate wsb to soEdrfy ths fL^ed) per^neter oli th® 
apertures. Feeding th^ teimin£5s through a nip formed 
by a second pair of rollers to break foe so^diftsd fussd 
perimeter cfi the apertures. 

35 

RRlFf ngMRtPTlQM QF THE DRAWINGS 

[&D&3] While the ^ee^ccatoi concludes with cfein^ 
poiniing out and distinctly cta'nrfrtg the present mven- 
40 fori, if is bs!isv3d the same wi3 be better understood by 
the totofing dra^tgs taken in conjunction with the 
accompanying spacrfteaticn v^here!n m& componants 
are given the same reference number. 

45 Rgurel Is a top plan view, show pargaPy in cuta- 
way, of a disposable di^sr having a topsheet con- 
structed of ths laminate web c? the present 
invention. 

Figure 2 is a cross-sectional vies/ of tha laminate 
so web topsheet shown in Figure 1. 

Figure 3 is a cross-secticrtal of another 
emboolmant of the lamfnate web of the present 
invention. 

Figure 4 is a top plan vie^r of a disposable diaper 
£5 having a topsheat constructed c3 anotier embody 
ment of Gie tamir^te web of the present invention. 
Figure 5 is a simplified schematic ffiusfration of a 
process for forming the laminate web of the present 
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invention, 

Figure 6 is a simpfiftad schematic illustration of 
another process for terming the laminata web of the 
present invention ittusirated in Figure 4. 
Figure 7 is a simplified overhead plan view of a por- 
tion of the process tor simultaneously forming mul- 
tiple laminate webs of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0024] As used herein, the term "absorbent erikfe" 
refers to devices which absorb and contain body exu- 
dates, and, mor© spsrifkslly, refers to devices whidi 
are placed against or in proximity to the body off the 
wearer to absorb and contain the various eKudstes dis- 
charged from the body. The team "disposable 0 is used 
herein to describe absorbent articles which are not 
intended to be laundered or otherwise restored or 
reused as an absorbent article (i.©.. thsy are intended to 
be discarded after a single use and, preferably, to be 
recycled, composted or otherwise disposed of in an 
environmentally compatible manner). A "unitary" 
abeorbsnt article refers to absorbent articles which are 
formed o5 separate parts urtfred together to form a coor- 
dinated entity so that thsy do not require separate 
manipulative parts like a separate hotter and liner, 
E&H25] An absorbent article utilising the laminate web 
of the present invention as a topsheet thereon is the uni- 
tary disposable absorbent srfide. diaper SO, shown in 
Figure 1. As used herein, the term "c^apsr" refers to an 
absorbent article generaBy worn by infants and adufl 
inoonSnent persons and ts worn about tho tower torso of 
the wearer. The laminate web of the present invention 
may also be used as a topsheet on other absorbent arti- 
cles such as incontinence briefs, ircxmtinsnce under- 
garments, absorbent inserts, (Capers holders and liners, 
feminine hygiene garments* and th$ lite. 

While fre present invention will be described in 
the context of proving a laminate web suftsbte tor use 
as a topsheet on a disposable absorbent article, the 
present invention is in no way limited to such applica- 
tion. The description of the laminate web and its use as 
a topsheet will allow one sMlfed in th9 art to readily 
adapt the invention to other devices and for other uses- 
(8(27] Figure 1 is a plan view of fhe diaper 20 of the 
present invention in Us flat-out, unccntracted state (i.e., 
with elastic induced contraction pulled out) wifo portions 
of ^>a structure being cvt-swsy to more dearly show tha 
construction of tie diaper 20 and with the portion of the 
diaper SO which feces or contacts the wearer, the inner 
surface, oriented towards the viewer. As shown in Rg- 
urei.the diaper 20 preferably comprises a liquid pervi- 
ous topsheet 24; a Gqiid impervious backshsst 26 
joined with the topsheet 24; and an absorbent core 28 
intermediate the topsheet 24 aid the backshset 2a The 
d&psr 20 may further comprise etasttcizGd side panels 
(not shown): elastfcized leg cuffs (not shown); an elastic 
waist feature (not shown); and a fastening system with 



tape tabs generally multiply designated as 38. 
[0328] The diaper SO is shown in Figure 1 to have a 
first waist region 27 juxtaposed with the front of the 
wearer white tha dteper 20 is being worn, a second 

s waist region 29 opposed to the first waist region 27 and 
juxtaposed with the back of the wearer while the c@aper 
20 is being worn, a crotch region 31 positioned between 
the first waist region 27 and the second waist region 29, 
and a periphery which is dsTonsd by the outer edges of 

10 the diaper 20 in which the longitudinal edges are desig- 
nated 33 and the end edges are designated 35. The 
inner surface of the cfiaper 20 comprises tfist portion of 
the diaper 20 which is adjacent to foe wearer's body 
during use (i.e.. frie inner surface gensnsfiy is farrrrsd by 

75 at least a portion of the topsheet 24 and other compo- 
nents joned to the topsheet 24). The outer surface com- 
prises that portion of the tfaper 20 which is positioned 
away from the wearer's body (i.e., the outer surface 
generally is termed by at least a portion of the back* 

so sheet 26 and other components joined to the bactehest 
26) during use. 

[GS^3 Figure 1 shows an embodiment of the dispsr 
20 in which the topsheet 24 and the bat&sheet 26 have 
length and wedth dimensions generally larger than those 

B5 of the absorbent core 28. The topsheei 24 and the back- 
sheet 26 extend beyond the edges of the absorbent 
core 23 to thereby fonm the periphery of the diaper 20. 
Wh3e the topsheet 24. the backshest 26, and tha core 
2d may be assembled in a variety of well toown confeg- 

w urafons, preferred diaper conjurations are described 
generally in U.& Patent 3,850,003 entitled XSortracta- 
bieSide Portions tor Disposable Diaper" which tesusd to 
Kenneth 1. Budl on January 14, 1975; and US. Paten} 
£,151,032, "Absorbent Article Wifli Dynamic Elastic 

35 Waist Feature Having A Predisposed Reagent Rexural 
Hinge", issued to Kenneth a Buell et aJ. September 29. 
1992; each of which is incorporated herein by refer- 
ence. 

[0030] The e^sorbent ccra 28 may be any absorbent 
40 means which is generally compressive, contormsbte. 
no^irtfteting to the wearer's s^rx end eepebie of 
absorbing and retaining liquids such as urina and other 
certain body exudates. As shown in Rgure 1. foe 
absorbent core 28 has a garment surface, a body sur- 
as face, side edges* and waist edges. The ebsorbsnt core 
28 may be manufactured hi a wide variety of sizes and 
shapes (e.g., rectangular, hourglass. T-shaped, asym- 
metric, etc.) and from a wide variety of liquid-absorbent 
materials commonly t&ed in disposable diapers and 
so other absorbent arfldes such as comminuted wood pulp 
which is generally referred to as airfelt Exsmp&s of 
other suitable absorbent materials include creped cellu- 
lose wadding; mefitiown polymers indutfing coform; 
chemically stiffened, modified or cross-linked ce&ulosic 
ss fibers; tissue including tissue wraps and fisssue lami- 
nates; absorbent teams; absorbent sponges; superab- 
sorbent polymers; absorbent gelling materials; or any 
equivalent material or <»m£mafcons c3 materials. 
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[0031] The configuration and construction or the 
absorbent core 28 may also b© varied (ag. . the absorb- 
ent cor© 28 may have varying caliper zones, a 
hydrophilic gradient, a superabsorbent gradient, or 
tow$r average density and tower average basis weight 
acquisition zones; or may comprise oris or more layers 
or structures). The total absorbent capacity of tne 
absorbent core 28 should, however, be compatible with 
the design batfng and the intended use of the diaper 
20. Further, the size and absorbent capacity of the 
absorbent core 28 may be varied to accemmooMe 
wearers ranging from infants through adults. 
[0032] Esemptery absorbent structures for use as the 
absorbent core 28 are described in U.S. Patent 
4.610.678 entitled "High-Density Absorbsnt Structures" 
issued to Weisman et aJ. on September 9, 1986: US- 
Patent 4.673.402 enStled "Absorbent Articles With 
Dual-Layered Cores" issued to Weisman et at on June 
16. 1987; US, Patent 4,888,231 entitled "Absorbent 
Core Having A Dusting Layer issued to AngsSadt on 
December 19. 1S89; and US. Patent 4,834.735. enti- 
tled "High Density Absorbent Members waving Lower 
Density and Low Basis Weight Acquisition Zones", 
issued to Atemany tfeJ.on May 30. 1 989. Each of these 
patents is incorporated herein by reference 
[0033] The badcsheet 28 Is positioned adjacent the 
garment euf&c® of the absorbent core 28 and is prefer- 
ably joined thereto by asscfcmsnt means (not shcsm) 
such as those well known in the art As used herein, the 
term "joined" encompasses configurations whereby an 
element is cfirecfly secured to the other e&msnt by affbc- 
ing the element directly to the other element and con- 
figurations whereby the element is in^recBy secured to 
the other eflemera by affbting the element to intermsiS- 
ate m©mber(s> which in turn ate affixed to the ether ele- 
ment 

[0034] For example, th© bacteheet 26 may bs secured 
to the absorbent core 28 by a uniform continuous layer 
of adhesive, a patterned layer of adhesive, or an array of 
separate lines, grafts, or spots of adhesive. Adhes&es 
which haws been found to be satisfactory are manufac- 
tured by H. a Fuller Company of St Paul, Minnesota 
and marketed as HL-1258. The attachment means raffl 
preferably comprise an open pattern network of fila- 
ments of adhesive as is disdossd En US. Patent 
4,573,986 entitled -Disposable V\teeto-<fcntainrnent 
Garmsnr, which issued to Minetota el el on March 4, 
1986. mors preferably several lines of adhesive fila- 
ments s&rirled into a spiral pattern such as is i frustrated 
by th© apparatus and methods shown hi US. Patent 
3.911.173 issued to Spragwe, Jr. on October 7, 1975: 
U.S. Patent 4,785,953 issued to Seeker, et si. on 
November 22, 1978; and U.S. Patent 4.842,666 issued 
to Werenicz on June 27. 1 989. Each of these patents is 
incorporated herein by reference. Alternatively, the 
attachment means may comprise hast bonds, pressure 
bonds, ultrasonic bonds. Dynamic mechanical bonds, or 
any ofrer suitable attachment means or combinations 



of these attachment means as are known in the art 
mQ35] The backshest 26 is impsrvtcus to liquids (ag. , 
urine) and ts preferably rnanufectored.from a thin plastic 
film, although other ftextaSe liquid impervious materials 
s may also be used. As used herein, the term ^ewble" 
refers to materials which are compliant and will readily 
conform to the general shape and contours of the 
human body 

£00351 The baticsheet 28 prevents the exudates 

w absorbed and contained in the absorbent cor© 28 from 
watting articles which contact the diaper 20 such as 
bedsheets and undergarments. The bactehsst 26 may 
thus comprise a woven or nenwoven material, poly- 
meric films such as thermoplastic films oS polyethylene 

is or polypropylene, or composite materials such as a ffim- 
coated nenwoven material. Preferably, the baeteheetas 
is a thermoplastic film having a thickness of about 0.012 
mm (0,5 m9) to about 0.051 mm (2.0 nris). Particularly 
preferred materials for the beoksheet 26 include 

so RF8220 blown films and RR5475 cast f&ns es manu- 
factured by Tredegar Industries, Inc. of Terra Haute, 
Indiana. The backeheet 26 @ preferably embossed 
and/or matte finished to provide a mora dothSke 
appearance. Further, the backshaet 26 may permit 

m vapors to escape from the absorbent coro 28 (i.e.. be 
breafc&la) white stQI preventing exudates from passing 
through the bacteheet 26. 

[0037] Referring now to F^ures 1 and 2, thetcpsheet 
24 is juxtaposed raft, but not necessarily edjscenl the 

so body surface of the absorbent core 28, and is preferably 
joined to ttte bacfc&hest 28 or absorbsnt cor© 28 by 
means such e& those well tac&n in the art Sufoble 
st&cftment means are dsscrtosd above t^ith rospsci to 
joining the bac&shaet 26 to the absorbsnt core 2a In a 

$s preferred embodiment of the present invention. Qie top- 
sheet 24 and the bacteheet 26 era joined Erectly to 
each othsr in fre diaper periphery. 
[0038] Tha topsheea 24 comprises a laminate web 40 
constructed of two different and distinct liquid pervious 

40 materials 42 and 44. The first material 42 & complant 
soft feeling, and non-irritafiftg to the rearer's skin, the 
first material 42 is preferably a liquid pervious noraKOven 
wab The nonwoven wsb is a fibrous material formed 
from fusible polymeric fibers or filamerffis. The nonwo- 

45 ven can be fomted from any of the foStastfng poly- 
mers: pofyamides, polypropylene, polypropylene 
copolymers. bi«component polyethylene, pofyeshylene- 
terephthalate, combinations thereof, and the Ito Siza- 
ble materials include dry laid and carded webs, air laid 

so and random webs, ^unbonded #ebs, m«5tb3own webs, 
spunlaced webs, and th rough-air or calendar bondsd 
webs. Alternatively, the nonwoven web can be tatex- 
bonded via saturation bonding, gravure printing, screen 
printirtg, spray or foam bonding. SffJ further, the nemvo- 

ss ven web may be bonded wim condonations of the above 
technique such as latex bonded and calendar bonded 
webs or other suteble combinations. The fibers can be 
of various sizes with ffoers having a denier between 
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about 1 and 16 being preferred, "ma first material 42 
prsferabfy has a bases rasight of from about 5 gsm to 
1 00 gsm. more preferably of from abbi£ 5 gsm to about 
60 gsm. The firs* material 42 pnefera&Jy has a caliper of 
from about 0-1 mm to S.O mm, and mora preferably of 
from sbout 0.1 mm to about 2.0 mm. 
10039] The first material 42 hsa a plurality of apertures 
46 v^h an effective aperture see at least 0.2 square 
milfimsters, more preferably, the plurality of apertures 
have an efiecSv© aperture sfee c? at lesst 0.5 square 
millimeters, even more preferably, the plurality of aper- 
tures have an effective apsrture siza of at least 1.0 
square millimeter, end most preferably, the plurality of 
apertures have an effective aperture size of at leasff 2.0 
square rttflBmeters, EflecSiva epsrtures are foos© which 
have a gray level of 1 8 or tess on a standard gray level 
scale of 0-255, under the image acquisition parameters 
dsscrtbed beie^. 

[0$90] The first material 42 preferably has an eSfstthr© 
crpsn area of at least 10 psrcerfl, more preferably foe 
firs* material 42 has an effecSv© open area e? 5ri teast 15 
percent even mora, preferably, the first material 4£ has 
an ©fSecvv© cpen area of at least 20 percent and moss 
preferably the f*ors& material 42 has an effective open 
area of at tost 25 percent 

(GD41I ] Tfte effective eperture siae and effective open 
area are determined by tte fbllroisng procedure usang 
foa imsge analysis descrfcsd belcrt. The procedure h©& 
three principal steps: image acquisition, i.e.. obtaining 
representative images of areas on the soafec© of the 
first material 42; irr&ge measurement. i.e., measurmg 
the percentage open ares of en image and of individual 
apertures and foeir perimeters; and data an&Sysis, U. ? 
exporting foe percentage open args. individual aperture 
area, and perimeter measurements to a spreadsheet 
where frequency <Sstributions, sum of area distributions, 
and hy^gulic radius compu&tions are made. 
Jp©32] An image analysis system having a frame grab- 
ber board, microscope, camsra and image ansSysis 
software is utilized. A model DT2855 frarrts grabber 
board available from Da2a Translation of Marlboro, 
Mass. is provided. A VH5S00 monitor microscope, a 
vtdso camera, having a VHS0 lens with a contact ^pe 
ffiuminatzon heed available from the Keyence Company 
of Fair Urcm, N J. are also provided and used to acquire 
an image to be saved to computer fQe. The Keyence 
microscope acquires the image and the frame grabber 
bood converts the analog signal of thfe image into com- 
puter readable <Sgftsl format. The snag© is saved to 
computer file and measured using suitable sofaaare 
such as foe Optimas Image Analysis soffosars. version 
3. 1 , gwsaabie from foe BtoScan Company of Edmaons, 
Wash, In order to use the Optimas Irmge Analysis soft- 
ware, the computer should have Windows sofftuare, ver- 
sion 3.0 or Garter, available from foe Microsoft 
Corporation of Redmond, Wash. And also have a CPU 
at least equivalent to the Intel 60386- Any suitable desk 
top PC may b@ used, with a 486 0X33 type PC having 



been found to be particularly suitable. Images, being 
saved to and recalled from file were displayed on a Sony 
Trinitron monitor model PVM-1343MO with a final dis- 
play magnification of about SOX 

5 10043J The image acquisition ete& noted above 
requires 1 0 different regions from a representative sam- 
ple of material to be tested. Each region is rec&ngu&r. 
measuring about 5.8 rrrilBmsters by 4.2 millimeters. The 
sample is pieced on a black mat board to Increase the 

10 contrast between the apertures and the portion of foe 
sample which defines the apertures. Tfc® mean gray 
level end standard deviation of the black mat board 
were 13 and 4, rs&ectively. 
[0044] Images are acquired with room lights off using 

15 $10 Ksysnc© monitor microscope mounted on a copy- 
stand direcaly above foe esmpSe* The Keyence light 
source nominating the sample is sdjus&d and moni- 
tored wifo the Optima software to measure foe imean 
gray l©ml and standard dstriatfcn of & 0*3 density wedge 

30 on a Kodak Gray Seals available from Ea^man Kodak 
Company of Rochester, New York. Tfea control of Key- 
artee light source is adjusted so that the mggn gray Isvef 
of fos Utemnsted wedge is 111 ± 1 and the s&stdand 
dotation © 10 & 1. AO images were acquired during a 

25 ssnglet&ne period, ajidfosKeyeTiceE^^^G©© mon- 
itored by measuring the mean gjay Isvol and standard 
deviation of the wedge throughout the irrage acquisition 



In measuring an individual eperture, on&y foe 
30 sfecSv© sperture @ze i& of irstere^. ^tesunng the 
^ffeeSve ap^rturo ^20 q^antiftes the spsrture size 
tnt^rtded to eertirftute to the porosity 0? foe msterkl. 
and account tor contrSutfor© of fSbers and ffosr bundles 
which traverse an area intended to be an ^©ttcre. An 
55 effective aperture is any hole forough the material hav- 
ing a gray level less than or equal to 18 using Err&ge 
acquisition parameters as deBCtf&sd r>srein. Thus, an 
intended aperture may be divided &ito plural affective 
gpertures by traverse fiber©. 
to [WS] The irr®ge analysis software te cal5>rated in 
milometers by a ruler image acquired Srom the sample 
images A 3 by 3 pixel av^ging f^er found in the Opti- 
mas 3.1 lmsga menu is appiied to each saved image to 
reduce nctse. The ap^rturos are detected in foe gray 
43 level range of 0 through 18. An cparture which is not 
fufly contained within foe $.8 by 4.2 viewing area is not 
considered in the individual area and r^rirrtster meas- 
urements. Trieretore, area and perimeter averages snd 
distrit^Jtions are not aftected by Ep^rtnTes wfeh ar© not 
so wholly contained within foe field of vts^r. 

EP&37j Ho/sever, individual apemires which could not 
be fully viewed in the image are included in the percent- 
age open area calculation, This tffferance occurs 
because the percent cpen area is simply foe image of 
ss pixel ratios from 0 through 1 8 to foe total number of pix- 
els in the tmage. Areas having a gray lew©3 19 or greater 
were not counted in the open area calculation. 

The percentage open area for foe average of 
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1 0 images lor each material fs measured using the Opti- 
mas Image Analysis software The percentage opsn 
area is defined as the ratio of the number erf pixels hav- 
ing a gray level from 0 through 18 to the total number of 
pixels for the imaga. The percentage open ar&a is 
measured for each image representing one particular 
region from a sample. The percentage open area from 
each of tha 10 individual images ts then averaged to 
yietd a percentage open area for foe entire sample. 
[0C€8] The <&ta analysts is conducted by an Excel 
spreadsheet also availably from the Microsoft Corpora- 
tion o$ Redmond, Washington, The Excel spreadsheet 
organized the percentage open area, aperture area, 
and aperture parimster measurements obtained from 
the Op&nas software. Sample svsra&ss and s&am&rd 
dsvistions, size and frequency cfemhutiens e? individual 
aperture areas and hydraulic ratfus computations (arcs 
cfividsd by perimeter) for inrfrvtduaJ apertures are 
cbtaErtsd ussng the spreadsheet 
[885®] Distributions of individual apsrturo area are 
also computed using the Excel spreadsheet The aper- 
tures are sorted into bins of certain size rangas. The 
number of eperture areas feSng into certain size ranges 
of interest is determined as welt as the sum off the areas 
within each range. The ranges srs set in tftcremertfs of 
0.05 square millimeters. These areas stq oppressed as 
a psresntege of the total cpsn area of the sampis. Tha 
frequency end sum of tfie area distributors are 
obtained by combining individual aperture measure- 
ments from all 10 images for each sample. 

The $>ertures 46 in th© first material 42 can 
vary in size, shape and pattern. Examples o? soma pos- 
sible shapes include but are not limited to circular, 
square, rectangular, eval, triangular, dog-bone, star, 
oblong, etc- The apertures 46 can be arranged en either 
a systematic uniform or random pattern. A systematic 
pattern, with sirrriiarty sked apertures is preferred. 

The second material 44 ts ccrrtpBent, soft fee- 
ing, and non-irrhating to the wearsr^ rfdn. The second 
material 44 is preferably a liquid pervious nonproven 
vyeb. The nonwoven web is a fibrous material termed 
from fusible polymeric fibers or filament Th© nonwo- 
vsn web can be formed from any of the following poly- 
mers: pclyarntdes. poJyprcpyl&ne, polypropyfen© 
oompolymsrs, bi-ccmponent polyethytens, pofyefiiyl- 
erwerephthalate, csmpbinsBorts thereof, and th@ Itfei. 
Suitable material include dry laid and carded webs, air 
laid and random webs, spunbonded webs, meffbtewn 
webs, spunlacsd webs, and through-air or calendar 
bonded webs. Attem@fivgty, the rtonwoven web can be 
latex-bortdsd via saturation boning, grsvure priming, 
screen printing, spray or foam bonding. Th© ftbsrs can 
be of various sizes ttrich fibers having a denier between 
about 1 and 1 8 bsing preferred. The second materia) 44 
preferably has a basis weight of from cbcui 5 gsm to 
100 gsm. more preferably of from about 5 gsm to about 
60 gsm. The second material 44 preferably has a cali- 
per of from about 0.1 mm to 5.0 mm, and more prefers- 
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bJyaffrcm£frout 0.1 mm to about 2-0 mm. 
[0053] The second materia) 44 has a plurality of aper- 
tures 48 wifr an effective aperture she of at least 0.2 
square millimeters, more preferably, the plurality of 

s spartures have an effective spertur© sk$ of at least 0.5 
square millimeters, ®/&n more preferably, the plurality of 
apartures have an effective aperture size of at l&ast 1 ,0 
square m3time$er, and most preferably, the plurality o? 
apertures hsve an elective aperture ^zd of at least 2.0 

io square m3£m@ters. Effective apertures ere these which 
have a gray level of 1 8 or less on a standard gray level 
scale of 0-255, under the image acquisition parEmoters 
described below. 

fl$54] The second materia) 44 preferabJy has an 

15 effective open area o3 &t tea& 1 0 pereertt, more prefera- 
bly the secc^mat^al 44 has an effect operi area of 
at Isast 15 percerw, even more preferably, the second 
material 44 has an effective open area of at least 20 
percent, and most preferably the second material 44 

20 has an sffecSve open area c? eft issst 25 percent. The 
effective aperture size end effee&ve open area aire 
determined by the procedure described shove. 
POSS] TheB^rtLCT©©48bitlhe&ecorKlrrQ^j^44cCT 
very in stzs. shape and pattern. Eimmjriss of soma pes- 

ss sible shapes include but are not limited to circular, 
square, rectangular, oval, triangular* dog-bens, star, 
cblong, etc ThQ epcrtures 48 can bs arranged in either 
a systematic, uniform or random psttem. A Systematic 
pattern, with similarly sazed apertures is preferred. 

90 |09fSJ Prsferabfo ^® apertures 45 in the first material 
42 are directly aligned wifr the apertures 48 in the sec- 
ond material 44. Aligning the apertures in the first and 
second nEftsrtals allocs urina and fecal material to 
readily penstrsts the laminate vyeb. 

95 $05/1 The second material 44 preferably has a 
hydrcphtlicity which is greater than th© rtydrophiEcity erf 
the first material 42. Thus, a relatively hydrophobic 
material, the first materiel, is positioned adjacent the 
wearers sMn and a relatively hydrcpftSc material & 

40 posrSortsd edjacent to the absorbsnt cors providing fast 
urtne acquis^on and iso&ticn of wearer's stdn from 
liqu&s contained m the absorbent cars. Having the reJ- 
alSvely hydrophofc rrmterial accent to fte rearer's 
s5dm prevente fecfil material from being de-rcatered pre- 

<£ maturely thereby immobilizing the fecal material on the 
s&n oriented outer surface of the topshe@t hindering ft 
frompene^aling. 

[^^] In embedment shown in Figures 1 and 2, 
the second material 44 has a wk&h greater fran that of 

so the ftrst material 42- WrtSe the v^dth of the first material 
42 is less than the width of the second malarial 44. the 
first material 42 praferabJy hss a width at least equal to 
thas of th© underlying absorbent cctq, and more prefer- 
ably, thefirst material 42 has a width greater than that of 

ss the underlying absorbent core- Furthermore, th© sec- 
ond materml 44 is preferably apsrtursd only in the por- 
tion which is coterminous with the first material 42. 
However, fce portion of the second material 44 which 
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extends beyond the edges of the first material may be 
apertured as w«!l H desired 

[0C39] In the embodiment shown in Figure 3, the tem- 
inais vy^b 60 comprises a first material 62 and a s&ccrtd 
material 64 having the same widths. The laminate web 
60 comprises a central zone 7Q and a pair of cuter zona 
72. tn fie embedment shewn in Figure 3, the laminate 
rcsb 60 is ££3rtur£d within the central zona 70 but is not 
apertured within the outer zones 72. However, the lami- 
nate web 80 may be apertured in th© cuter zones 72 if 
desired. 

[6C3$] Referring now to Figure 4, the fopsheet 124 on 
the diaper 120 comprises laminate web 140. laminate 
web 140 comprises a first material 142 and a second 
material 144 secured to the ^material 142. As can be 
seen in Figure 4. the laminate web 1 40 is only sperf ured 
in the rear or beck vub& re^cn 129 of thecSeper 120. 
The laminate web 140 may be apertured ni any sufaWe 
manner to provide the cfesrsd benefits in certain por- 
tions of the <£aper 120. For example, the laminate web 
140 may be eperfrffed in only the crotch regpcn 131 er 
only the front waist region 127, any combination c? tt&o 
redone, portions o? any one region, or portions of sev- 
eral regions. 

Since fief irst materiel will the material edja- 
cent the wearers skin tn use. the first material is preler- 
abJy soft Wifi fisrmafly bonded nonwoven webs, the 
amount of bonded area of the tteb is a facto? in deter- 
mining fie softness and also fie tensile strength of the 
web As the bonded area of the web increases, the soft- 
ness decreases and the tensile strength Increases, tn 
contrast as tha bonded area of the web decreases, the 
softness increases and tha tensile strength decreases. 
In order to provide a laminate web which is bofi soft and 
strong, tt is preferred that the first material have a rela- 
tively tower bentisd ares to provide sofrtsss and the 
second ma&rig have a relatively higher bonded area to 
provide strength. The first materia preferably has a 
bonded area cfi from sbout 0% to ebout 25%, more pref- 
erably from about 5% to about 16%. The second mate- 
rial preferably has a bonded area of from about 0% to 
aboitf 39%, more preferably from about 10% to about 
20%* 

Another fectcr tn determining the soilness and 
strength of the web is type off fibers. Thus, the f Erst mate- 
ria* may be composed of a fibsr providing the desired 
softness end fha ssucird material may be composed of 
a fiber providing fie desired strength. 
[C$S3] Referring now to Figure 5 fiere is shevyn a 
schematic illusfcaticn of a process 200 for forming fie 
laminate web of the present invention. A first material 
242 is unwound from a supply red 210 and travel in the 
direction indicated by the snows associated therewith 
as the supply roll 210 rotates in the direction indicated 
by the enows associated fierewrth. A second material 
244 cs unwound from a supply roil 212 and trowels in the 
direction indicated by fie arrows associated thsrefctffi 
as fie supply roll 212 rotates in the Erection indicated 



by the arrows associated tbsrgwith. 

Insteed of being tmwfcurtd from a supply rc3 th© 
first and second materials may be ted directly from a 
forming apparatus, e.g., a carding apparatus, a carding 
s and calendaring apparatus, a spunbonding apparatus, 
a spunbonding and calendaring apparatus, a meKbto^ 
ing apparatus, a meWcsfing and calendering appara- 
tus, to the n^p 250. 

[C$55] The first material 242 and fie sseercd material 
10 244 are ted through the nip 250 of the gperturing eppa- 
raaus 252 fiormed by rollers 254 and 260, Roller 260 has 
a smooth outer surface 262. Roller 260 gs preferabiy 
constructed of steel. RolEer 260 may be constructed of 
other materials, for ex&mpSe, rubber. Roller 2S4 includes 
is a plurality of prcjecSons 253 eutend!ng eboirt ifs art&ra 
outer surfece 256. Rc3er S4 is preferably constructed 
of steel. 

[C$$£] Rdlsfs 254 and 260 have the same vdodty. 
Rollers 254 end 260 are heafcsd. PreSerabSy roller 254 is 

so heated to have a higher temperature than rdter 260. As 
fie ffr&t and second materials 242 and 244 pass 
through the rrp 250 tftsy are simuDansousfy bonded 
together and aper^red. A§ the webs are epenured, fie 
fErst and second materials are rtaa&ed above there melt- 

«ff ing points such fiat at least a portion of the aporturos 
psrimetar [a fused. 

After fie first and second materials hsv© been 
aperturedl and bonded together by apparatus 252, the 
tamiir^ \^ 240 ts fien coo^ to se& fie 

so alter tesving apparatus 252, In Figure 5, the laminate 
web is shown to be cooled by blearing aftJ air onto the 
web 240 from blotar®? 270. Of course other tetcsyn tech- 
niques may be used to cool fie s*eb 240- Cooling the 
laminate web also solk&ies the fused material extend- 

3S ing about the poruneser of She spertuzes. 

ffft&H After cooling, the web is fed through the ftp 
280 formed by rollers 282 &nd 284. Rollers and 284 
hava the same Cecity. Rollers 2S2 and 284 have 
smoofiouier surfaces. Renters 282 and 284 are p^eler- 

40 ^ly constructed of steel. Hoover, other suitable mate- 
rials may ateo be used Co construct roOers 2^ and 284. 
Rollers 262 and 284 break the solid fused material 
which extends about th® perimeter of the apertures. 
Breaking the soEd fusad material increases fie softness 

cs of the laminate weU 

[0®S9] The peripheral linear §psed of rollers 262 and 
284 is preferably greater than fie peripheral linear 
3?$3d of rollers 254 and 260 tensioning fie material 
between fie two of roflera By adjusting the spseds 

so of the rollers, fie materia is tensioned such thai fined® 
a desired amount. 

[&&70J From the nip 280 ^ laminate 240 is wound on 
tate-up roll 2S0. 

[OWt] Referring now to Figure 6, there is iRustrated a 
ss process 300 for forming ^ lemimte web 140 ilfustrated 
in Rgune 4. Process 300 is EderticaJ to process 200 
except thai the projections 3S6 extend aboiri only a por- 
tion of the outer surface 356 of rtiler 254, This process 



21/31 ' RCVD AT 7/2C/200a 10:4S:24 Af« pasiem Dayfigilt Time] 1 SVR;Uapf0€FXRF-6/24 1 0^:2738300 * CSID:§13 634 3007 ' DURATION (mm-ss):11-1S 



JUL-20-2005 11=06 



PROCTER 8, GAMBLE 



513 634 3007 P. 22/31 



15 



EP0 955159A1 



16 



apertures only a portion of She laminate web. Of course 
any pattern of projections may be se5ec8ed to ^eate ftia 
desired aperturing configuration. 
[0072] Referring now to Figure 7, there cs illustrsied a 
process 400 Cor simulteneousSy forming multiple lami- 
nate wsbs of the present triventioa A fast material 44S 
end a second material 444 are fed toward the nip of th a 
eperturirtg apparatus 452 formsd by rollers 454 and 
460, only upper roller 454 is shcsm in Figure 7. First 
material 442 is sBt into muftrpte scrips 443 by knhres 490. 
tn the enfoodimsnt shgafn in Figure 7, mult^le strips 
445 of ths second material 444 are also fed toward the 
nip of aper airing apparatus 452. The multiple strips 445 
of second material 44 may b® sfit by tenives similar to 
first material 442 er may be fed from multiple supply 
roBs. 

180731 The cEspsr 20 may furtfrer comprise etesticized 
teg cuffs (not shown) which provide improved contain- 
ment of Ecjuids and ottier body exudates. Each dssth 
cised (eg cuff may comprise sevorsl cfifferent 
embodiments tor reducing the leakage off body exu- 
dates in the leg regions. (The leg cuff can ba and fe 
somsames efoo referred to as teg bands. skSe flaps, bar- 
rier afKs, or elastic cuffs.) U.S. Patent 3.860.003 
destffc&s a disposable dispsr 20 which provides a con* 
tractive leg opercng having a sfcfe flap and one or more 
Rfastin members to provide an eSastie&ed leg cuff (gas- 
keting caff). Commonly aligned US- Patent 4,909,803 
gnftled "Dispose Absorbent Article Having Basti- 
eized Flsgss 0 issusd to Aas 63 al. on RflErch 20, 1930, 
describes a (Seposabte diaper 20 having ^artd-up 1 ' 
eksticiaed flaps (barrier cuffs) to improve fro contain- 
ment of the regions. Commonly assigned US. Pat- 
em 4,695278 entitled ° Absorbent Article Having Dual 
Cuffs" issued to Lswson on September 22, 1387, 
describes a di^oss&s eSepsr 20 having f£ual cuffs 
including a gssteting cu8 end © barrier cuff. 

Th© diaper 20 preferably further comprises an 
oisstic waist feature (no5 shrosn) than provides improved 
fit and containment Ths elastic oaist foaturo is that por- 
tion or sons of the diaper 20 roftich is frttendsd ft) dssti- 
cafly expand and contract to dynamically ?ft the wearer's 
waist The elastic waist feaSur© at leasfl abends longitu- 
dinally oufcaancSy from at l&sst one of the waist ed&es of 
the absorbent core 28 and generally forms as least a 
porScn of the end edge of ths diaper 20. Disposable 
diapers are generally construcjed so as to have two 
e!as§c waist features, eno positioned in the first wa&t 
re&on 27 and on e positioned in tfts second watet region 
29, although dtspsrs can be constructed with a smgje 
etestic waist feature. Further, while the elastic waist fea- 
ture or any of its constituent elements c&n comprise a 
separate element affixed to the diaper 20. the elastic 
waist feature is preferably constructed as an extension 
of ofrer elements of the diaper 20 such as the baefc- 
shset 26 or the topshest 24, preferably both the baek- 
shest 26 and the topshaat 24. The elasticized 
waistband 34 may be oonstructed tn a number of cSffer- 



errt configurations including those descried in US, Pat- 
ent 4,515,595 issued to Kievit et al. on May 7, 1985 and 
the above referanesd US. Patent Application Serial Wo 
07/715,152; each of these references bsing incorpo- 

$ rated herein by referanca. 

P075J "me dleper 20 also comprises a fastening sys- 
tem 36 which forms a side demure which maintains tba 
first wajst region 27 and ins second waist region 2d in 
an overlapping configuration such that lateral tensions 

10 are maintained ground the drcumferenee of the diaper 
20 to maintain fte diaper 20 on the wearer. Exemplary 
fastening systems are disclosed in US- Potent 
4.04&815 orbited "Disposable Diaper Having An 
improved Fastening Device" issued to Scripps on July 

is 11, 1989; US. Patent 4,894.080 entKJed "Dispossb!© 
Dsper With Improved Koo* Fssten^r Portion" issued to 
Nestegard on Jainuary 16* 1930; commsrdy os$igncri 
US. Patent 4,g4S,^7 entstled "Pr^ssure-Sen&tiv© 
Adh^ive Fsst^ngr And h£athed of ^ktertg ^jng 0 

30 issusd to Bssrell ort August 7. 1930; commonly 
assigned US- Patent 3,348.594 entitled 1&pe Fasten- 
ing System for Disposable Diaper" tssusd to BusQ on 
November 19. 1974; commonly assigned U.& Patent 
B1 4.662373 emitted "Absorbent Article' issued to 

ss Hirotsu et al. on W&y 5. 1987; and the hereinbefore ref- 
erenced U.S. Patent Application 07/715.152; each of 
wh&h & incorporated herein by retaence. 
[BOTB] Ths d^per 20 is p?efersb!y applied to a wearer 
by prefacing one of the waist regions preforabSy the 

30 second waist ra^on 29, under the w^rers bzek artd 
firavymg the reminder of th© diaper 20 between tha 
wearer's tsgs so that the ofrsr t^a'^ regioa prefemiriy 
the first mist region 27, is positioned aoooss the front of 
the weerer. The tope tabs 36 of the fastening system 

ss erg thon released 9rom the reSesse portion The dia- 
perer Ehsn wreps the e!asticissd side panel Ground the 
wearer, utftte still griping ths teb portion. The fasten- 
ing system is secured to pouter surfecaofthe diaper 
20 to effect tm> sida ctosura 

<o (8977] While psrtieular embodiments of the present 
invention have bs@n illustrated and described, it would 
be obvious to those el&ed in fro art that vericus o&er 
Ganges and mo^tcations can be mads without 
departing from the spirit and scops of ths invention. Res 

45 therefore intended to cover in the appended claims all 
such changes and modifications that are rcfthin the 
scope of th?s invention* 

Cflaims 

so 

1. A method of forming a laminate web comprising a 
Eqicd pervious ftrst material and a liquid pervious 
sacond materia, said msShcd comprising the steps 
of: 



ss 



a) feeding a first material through a nip formed 
by a first pair of heated rollers are of said rott- 
ers having a smooth outer surface and the 
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other roller having an outer surface with a plu- 
rality of projections extending from said outer 
surfece, 

b) feeding a second material through said nip 
formed by the pair of toilers described in a), s 
such that said first and second materials are 
apertured with e plurality of apertures and 
bonded together to form a laminate, said aper- 
tures having a fused perimeter; 

c) coofing said laminate web to sofidrfy said io 
fused perimeter of said apertures; and 

d) feedng said laminate through a nip formed 
by a second pair of rollers to break said solidi- 
fied fused perimeter of said apertures. 

1$ 

2. The method of data 1 wherein said second mate- 
rial having a hydrophflicfty whioh is greater than the 
hydrophitjQrty of said first material 

3. The method of either claim 1 or daim 2 wherein 20 
said first pair of rollers have the same velocity. 

4. The method ot any one of ttie preceding claims 
wherein the second pair of noflers have the same 
velocity. 25 

5. The method of any one of foe preceding claims 
wherein the laminate web Is cooled by blowing cool 
air onto the laminate web, 

$0 

6. The method of any one of the preceding claims 
wherein said second pair of rollers each have a 
smooth outer surface. 

7. The method of any one of the preceding claims as 
wherein the peripheral Senear speed of the second 
pair of rollers is greater than the peripheral linear 
speed of the first pair of rollers. 

8. The method of any one of the precedng claims #> 
wherein said first and second materials comprise . 
nonwoven webs. 

9. The method of any one of the preceding claims 

wherein said second material has a width greater <s 

than that of said first material- 
ly. The method of any one of the preceding claims 

wherein said first material and/or said second 
material is £Trt into multiple strips prior to being ted so 
through said nip formed by the pair of rollers 
described in a). 
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